A simple, rapid fluorometric assay for the determination of glucose 6-phosphate dehydrogenase activity in dried blood spot specimens.
Glucose 6-phosphate dehydrogenase (G6PD) deficiency is the most common enzymopathy of human beings and is the most common cause of jaundice and acute hemolytic anemia in South East Asia. The deficiency causes acute hemolytic anemia following ingestion of 6-amino quinoline antimalarials, phenacetin, and other substances. The rapid identification of infants or patients with this deficiency would help to prevent their exposure to these substances and subsequent risk to health. The assay is relatively simple. A 3mm punch from a dried blood spot sample is placed in a well of a black fluorescent microtiter plate containing calibrators and controls in duplicate. 100 microl of reagent is added and the sample is allowed to react for 30 minutes at ambient temperature after which 200 microl of stop reagent is added. The plate may be read immediately or up to one hour in a fluorescent reader (ex 355 nm: em 460 nm). Glutathione. ascorbate and bilirubin do not affect the assay. hemoglobin does quench the fluorescence by about 1.1 fluorescence units/g/dHb. This would not cause any false negatives and deficients would not be missed. G6PD activity in whole blood normal samples was examined at -20, 6 and 37 degrees C over 14 days. The samples lost about 20% activity after 48 hours and 31% by the end of 14 days. The samples stored at -20 degrees C and 6 degrees C remained relatively stable over this period. In a preliminary study eight diagnosed G6PD deficient samples had a mean value of 2.0 U/gHb (range 0.8 to 4.4) and fell within 3 SD units of the mean. Forty one normal samples had a mean of 6.6 micromol/min/gHb. Only one sample with a low hemoglobin level fell outside of 3 SD units of the mean. The Wallac assay was compared to the Sigma G6PD assay and although the values appeared lower at normal levels, the deficient samples compared well.